ROLLER- AND BALL-BEARINGS.
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Fig. 149 shows a ball or roller R held between two similar plates T and S. The upper plate, T, presses down on R with a force P which is transmitted through R to S.
By the principles of so-called " rolling friction," to roll T on R will require a force fP (i.e., proportional to P) to overcome the resistance. The motion of T on R causes R to roll on 5, to which rolling there is induced a resistance also equal to /P, but in the opposite direction as regards R. These two forces being equal, opposite, and applied at the same distance from the center of R, form a couple whose effect would be to give R a motion of rotation about an axis through its center, and perpendicular to the plane in which they both lie.
This case is similar to those shown in Fig. 144, except that in the cases there shown S and T are not plane surfaces. Each ball in case A and each roller in case B tends to rotate about an axis (relatively to the " cage,'1' not shown) as indicated by the dotted lines. In both cases the individual axes all intersect the main axis of the journal at a fixed point, namely, at infinity, throughout the revolution. The general law for true rolling is therefore fulfilled.
In the cases shown in Figs. 146 and 147, obviously the same conditions hold.
Next consider the thrust-bearings shown in Fig. 150:
Take case A first. 5 is the moving member, T the stationary member, R one of the balls, and OF is the axis of rotation of S relatively to T. The center of the ball is at any